Introduction
Oxo-centered trinuclear mixed-metal complexes, [M 2 M′(µ 3 -O)(µ-RCOO) 6 (L) 3 ] z+ have played an important role in understanding the nature of metal-metal interaction. In particular, magnetic properties of first-row transition elements have been investigated using these kind of complexes [1] . Complexes with this structure contain a triangular arrangement of metal ions bridged by a central μ 3 -oxo atom. Each carboxylate anion spans two metal centers at the periphery of the [M 3 (μ 3 -O)] 6+ core, while the neutral monodentate ligands occupy the remaining coordination sites on each metal centre, and as a result the coordination around the metal centre is approximately octahedral (Fig.1) .
These carboxylate complexes are of additional interest when the carboxylate ligand is unsaturated, because there is the potential scope of investigation that could be furthered by polymerization in the solid state via cross-linking of substituents [2] . One important application of such polymerization reactions is in the quest for dental materials as substitute for amalgams [3] and to produce materials that are active as selective metallic sieves [4] .
In previous studies, we reported mixed-bridged and mixed-metal trinuclear oxo-centered complexes with saturated and unsaturated carboxylate ligands [5] [6] [7] [8] 
Results and Discussion

IR Spectra
Selected bands of the infrared spectrum and assignments related to stretching and bending modes of fucntional groups for this compound, according to [9] [10] [11] [12] [13] [14] [15] [16] , are given in Table 1 . The infrared spectrum of the complex is dominated by the asymmetric, ν asym , and symmetric, ν sym , stretching vibrations of the carboxylate groups. The IR spectrum of this complex is shown in Fig. 2 and indicates the presence of unsaturated carboxylates, H 2 O, NO 3 -, and {Fe 2 MO} groups. The band corresponding to ν asym (COO) is located at 1574 cm -1 , whereas the ν sym (COO) is located at 1441 cm -1 : and the difference Δν = ν asym (COO) -ν asym (COO) is 133 cm -1 , suggesting a bridging bidentate binding of the carboxylate group to the central metal ion [9, 10] . A medium intensity band at 1642 cm -1 evidences the double bond (C=C) character present for acrylic acid ligands. For the identification of M 3 O fragment metal-oxygen bonds, IR spectra in the range of 400-800 cm -1 were analyzed and the band for the asymmetric vibration associated with the ν as (M 3 O) unit splits into two components, A 1 and B 2 [11, 12] . These spectra showing the characteristic bands for the valence oscillations ν as (Fe 2 CrO) in the region 680 cm -1 (A 1 ) and 630 cm -1 (B 2 ) were identified. The presence of ionic NO 3 -follows from the spectrum of this compound through the appearance of the υ 3 (É) [υ d (NO)] mode of the D 3 h ionic nitrate at 1375 cm -1 [13] . The IR spectra of the complex exhibits a medium to strong band at 3390 cm -1 , assignable to the ν(OH) vibration of the solvate/coordinated water molecules. The broadness and relatively low frequency of this band are both indicative of strong hydrogen bonding [14] .
3.2.
Crystallographic data and refinement parameters for this complex are presented in Table 2 . A dark brown crystal of dimensions 0.26×0.22×0.17 mm was attached to a thin glass fiber and mounted on a Siemens SMART 1000 CCD platform diffractometer. Data for the title compound were collected at 193(2) K with Mo Kα radiation (λ = 0.71073 Å). The final unit cell was determined from 9,904 reflections in the range of 1.27° < θ < 26.45°. The structure was solved by direct methods and refined via full-matrix least-squares on F 2 using the Bruker AXS SHELXTL Vers. 6.12 software [17] . The largest peak and hole on the final difference Fourier-map were 0.852 and -1.046 eÅ -3 . Treatment of hydrogen atoms conducted by riding model on idealized geometries with the 1.2 isotropic displacement parameters of the equivalent Uij of the corresponding carbon atom. Water hydrogen atom positions of O(13-15) taken from a Fourier-map and also refined as riding group with the 1.5 fold isotropic displacement parameters of the equivalent Uij of the corresponding oxygen atom. Oxygen atom O(24) is disordered over two sites with SOF 0.5, and Heavy atom types (Fe,Cr) are assigned by refinement of the SOF. III description. Selected bond lengths and bond angles are given in Table 3 . From Fig. 2 and Table 3 , we found that the Fe(1)Fe(2)Cr (1) (2) and Cr(1) coordination geometry can be described as slightly distorted (a) (b) Synthesis, characterization and crystal structure analysis of a novel oxo-centered mixed-metal complex containing unsaturated bridging carboxylates octahedron with four oxygen atoms from the bridging carboxylate groups, one terminal water oxygen atom and an oxygen atom in the center of the triangle completing the coordination to each metal atom. Also, we found that the Fe(1,2)-O(16) and Cr (1) [17] . This confirms that M-OH 2 bonds in the oxo-centered trimer complexes are weakened, as suggested previously on the basis of vibrational spectroscopy [19] and reaction kinetics [20] .
The type of interaction between the molecular units in the crystal is essential for the crystal packing [21] . The crystal structure of 1 is characterized by short intermolecular contacts and consists of the mutually interpenetrated two-dimensional layers. The structure of these layers is given in Fig. 4. 
Conclusion
A nw oxo-centered acrylate complex with formula
has been prepared and its crystal structure has been determined using single-crystal X-ray diffractometry and characterized further by typical spectroscopic methods. For the first time, in this work, we demonstrate the possibility to obtain trinuclear complex with six acrylate groups. Since there is a small amount of dimer in acrylic acid, it is necessary to purify it before use when synthesizing this compound by incorporation of acrylic acid. 
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